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Summary
‘Kotaro’is a sweet, midseason, medium-sized red apple (Malus pumila Mill.) released in 1998 
by the National Institute of Fruit Tree Science (NIFTS), Ministry of Agriculture, Forestry and 
Fisheries.‘Kotaro’originated from a cross of‘Fuji’×‘Hatsuaki’made in 1976. The tree was 
first selected based on its fruit quality and growth habit in 1986 and was subjected to the local 
adaptability test, conducted at 20 research sites in 15 prefectures in Japan, as selection number 
Apple Morioka No.56 from 1991. The cultivar was ultimately selected and released as‘Kotaro’ 
in 1998 and registered as No.9403 under the Plant Variety Protection and Seed Act of Japan on 
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At NIFTS in Morioka the‘Kotaro’fruit ripens in late October, 157 days after full bloom, almost 
the same time as‘Jonagold’. The shape of the fruit is slightly oblong to round with a mean fruit 
weight of 250g. The skin color of the fruit at harvest time is almost 100% red blush and can be 
dulled by a grayish scarfskin. Small cracking at the stem cavity occasionally occurs. The texture of 
the flesh is medium, firm, crisp and juicy. The fruit quality is excellent, mean soluble solids content 
(Brix) in juice is 14.5% and titratable acidity averages 0.37g/100 ml as malic acid at harvest. The 
fruit maintains its firmness and crisp texture for about 80 days in refrigerated storage at 1−4 ℃.
The tree is productive without preharvest drop, strong in vigor and spreading in shape, blooming 
about 4 days after‘Fuji’. Since the S genotype of‘Kotaro’is S1S3, this cultivar is cross-compatible 
with major commercial cultivars such as‘Fuji’and‘Tsugaru’. ‘Kotaro’ is resistant to Alternaria 
leaf spot.




































































成した．1980 年に列間 1m，樹間 1m の 2 列植えとし，
2 列毎に列間隔を 4m として選抜圃場に定植した．個体
番号は 4-601 である．1983 年に初結実し，1986 年に中
生の優良個体として一次選抜した．1991 年から「リン
ゴ盛岡 56 号」の系統名でリンゴ第 4 回系統適応性・特




績検討会（寒冷地果樹，1998 年 2 月）において新品種
候補にふさわしいとの合意が得られ，さらに同年 2 月に
開催された平成 9 年度果樹試験研究推進会議において新
品種候補とすることが決定され，1998 年 3 月に農林水
産省育成作物新品種命名登録規程（昭和 43 年農林省訓
令第 40 号）に基づく命名登録出願および種苗法に基づ
く品種登録出願を行った．その結果，1998 年 8 月 21 日
付けで‘こうたろう’と命名され，「りんご農林 16 号」
として公表された（副島ら，1999）．また，2001 年 10
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は 4 月 19 日で，‘ジョナゴールド’より 8 日，‘ふじ’より
6 日程度遅い．満開日は 5 月 21 日で，‘ジョナゴールド’















（Crane and Lawrence, 1929）．本品種の S 遺伝子型は








果実の特性調査結果を Table 1 に，果実写真を Fig. 3
に示した．
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Table 1. Characteristics of‘Kotaro’compared to‘Jonagold’and‘Fuji’at Morioka z.
 Cultivar/rootstock Leafing date y
Date of  
full bloom x








Color value  
by JHSC u
Appearance t
Kotaro/M.26EMLA Apr. 19 May. 21 Oct. 26 Medium 246 Oblong to round Solid deep red, attracive 0408 Good
Jonagold/M.26 Apr. 11 May. 17 Oct. 26 High 311 Round Solid deep red, attracive 0408 Good






















of storage n 
(days)
Shelf life m 
(days)
Kotaro/M.26EMLA Absent Few ( 2 % ) l Absent 18.4 Medium High 14.5 0.37 83 32
Jonagold/M.26 Strong when overripe Absent Absent 15.5 Medium High 14.0 0.57 60 20
Fuji/M.26 Absent Few Absent 16.1 Medium High 14.7 0.39 120 60
z Average of 1995 -1997.
y Date when continuous bud breaking was observed on more than three terminal buds.
x Date when 70 to 80% flowers of terminal flower buds blossomed.
w Date when maximum harvesting was performed in a day.
v Classified into three classes: Low (standard cultivars: Akane, American Summer Pearmain); Medium (Fuji, Tsugaru); High (Jonagold, Mutsu).
u JHSC: Japanese Horticultural Plant Standard Color Chart.
t Classified into three classes: Poor (standard cultivar: Indo); Medium (Fuji); Good (Starking Delicious).
s Classified into four classes: Absent (standard cultivar: Fuji); Weak (Jonathan); Medium (Sensyu); Strong (Jonagold).
r Flesh firmness was measured using a penetrometer (FT327; McCormick Fruit Technology, USA) with an 11.1 mm probe.
q Classified into three classes: Coarse (standard cultivar: Ralls Janet); Medium (Fuji, Tsugaru); Fine (Sensyu).
p Classified into three classes: Low (standard cultivar: Indo); Medium (Jonathan); High (Fuji, Hokuto).
o Titratable acidity as malic acid.
n Kept in a refrigerator at 1 -4℃.
m Kept in room condition.
l Data of 1996.
Table 2. Self and cross compatibility of‘Kotaro’.
♀ (S genotype z ) ♂ (S genotype z ) Fruit set (%) Compatibility
Kotaro (S1 S3 ) Kotaro (S1 S3 ) 0 Incompatible
Hacnine (S1 S3 S9 ) Kotaro (S1 S3 ) 0 Incompatible
Akane (S7 S24 ) Kotaro (S1 S3 ) 83 Compatible
Fuji (S1 S9 ) Kotaro (S1 S3 ) 74 Compatible
Golden Delicious (S2 S3 ) Kotaro (S1 S3 ) 90 Compatible
Hatsuaki (S3 S9 ) Kotaro (S1 S3 ) 78 Compatible
Hokuto (S1 S7 S9 ) Kotaro (S1 S3 ) 80 Compatible
Jonagold (S2 S3 S9 ) Kotaro (S1 S3 ) 70 Compatible
Jonathan (S7 S9 ) Kotaro (S1 S3 ) 80 Compatible
Kizashi (S2 S3 ) Kotaro (S1 S3 ) 76 Compatible
McIntosh (S10 S25 ) Kotaro (S1 S3 ) 80 Compatible
Mellow (S2 S3 ) Kotaro (S1 S3 ) 86 Compatible
Orin (S2 S7 ) Kotaro (S1 S3 ) 86 Compatible
Sansa (S5 S7 ) Kotaro (S1 S3 ) 78 Compatible
Sensyu (S1 S7 ) Kotaro (S1 S3 ) 85 Compatible
Starking Delicious (S9 S28 ) Kotaro (S1 S3 ) 78 Compatible
Toko (S2 S7 ) Kotaro (S1 S3 ) 46 Compatible
Tsugaru (S3 S7 ) Kotaro (S1 S3 ) 85 Compatible



































Table 3 と Table 4 に結果を示した．樹姿は 9 場所で
開張性またはやや開張性，5 場所で開張性と立性の中間，





えられる．腋花芽の着生は 4 場所で「多」，7 場所で「中」，
2 場所で「少」と判定された．発芽日は場所による差が
大きく，3 月 27 日〜4 月 30 日の範囲にあった．満開日
は同様に 4 月 27 日〜6 月 7 日にわたり，場所によって








群馬県沼田市で 10 月下旬，北海道札幌市では 11 月上旬
であった．満開日から収穫日までの日数は場所によっ


























によって 176〜351g と差が大きく，全場所平均は 263g
で，‘ジョナゴールド’の 362g，‘ふじ’の 320g より小
さかった．果形は円形ないし長円形と評価する場所が多





Table 3. Tree and bearing characteristics of‘Kotaro’compared with‘Sensyu’,‘Starking Delicious’,‘Jonagold’,  
‘Hacnine’,‘Yoko’ or‘Fuji’ in the local adaptability test (Mean of 1996 and 1997) z.
 Location 
 (City or town)
Cultivar Rootstock Tree age y Tree shape x Tree vigor w
Number of
spurs v




Kotaro M.26 7 Slightly upright Medium Medium Many
Fuji M.26 17 Spreading Slightly strong Medium Medium
Hokkaido
(Naganuma)
Kotaro M.26 7 − − − −
Hacnine t M.26 9 − − − −
Aomori 
(Kuroishi)
Kotaro M.26EMLA 7 Spreading Medium − −
Fuji M.26EMLA 11 − − − −
Iwate 
(Morioka)
Kotaro M.26EMLA 9 Spreading Strong Many Many
Jonagold M.26 16 Spreading Medium Many Many
Fuji M.26 12 Spreading Strong Medium Many
Iwate 
(Kitakami)
Kotaro M.26EMLA 7 Slightly spreading Medium Medium Medium
Fuji M.26 11 Slightly upright Medium Medium Medium
Miyagi 
(Natori)
Kotaro M.9 (−) 7 Spreading Medium Many Medium
Jonagold M.26 14 Intermediate s Medium Medium Medium
Fuji M.26 11 Intermediate Medium Medium Medium
Akita 
(Yokote)
Kotaro M.26/Marubakaido 7 Intermediate Medium Many −
Fuji M.26 13 − − − −
Akita 
(Kazuno)
Kotaro Marubakaido 7 − − − −
Jonagold M.26 18 − − − −
Fuji M.26 18 − − − −
Yamagata 
(Sagae)
Kotaro M.26EMLA 7 Spreading Slightly weak Many Few
Jonagold M.26 19 Spreading Medium Medium Few
Fukushima 
(Fukushima)
Kotaro M.26 7 Spreading Medium Many Medium
Jonagold M.26 21 Spreading Weak Many Medium
Fukushima 
(Aizubange)
Kotaro Marubakaido 7 Intermediate Medium − −
Jonagold M.26 22 Intermediate Medium − −
Fuji Marubakaido 25 Intermediate Medium − −
Ibaraki t 
(Daigo)
Kotaro M.26 5 Spreading Strong Many Medium
Fuji Marubakaido 33 Spreading Strong Medium Few
Tochigi 
(Utsunomiya)
Kotaro M.26 7 Intermediate Medium Medium Medium
Fuji M.26 7 Intermediate Strong Medium Few
Gunma 
(Numata)
Kotaro M.26 7 Intermediate Medium Many      −
Fuji M.26 12 Intermediate Strong Many      −
Nagano 
(Suzaka)
Kotaro M.26EMLA 6 Slightly upright Medium Many Many
Fuji M.26EMLA 10 Intermediate Slightly strong Medium Medium
Nagano 
(Shimoina)
Kotaro M.26 7 − Medium − −
Starking Delicious M. 9 − − Weak − −
Toyama 
(Uozu)
Kotaro Marubakaido 7 Spreading Medium Many Medium
Yoko Marubakaido − Spreading Medium Many Few
Ishikawa 
(Kanazawa)
Kotaro M.26EMLA/Seedling 7 Upright Strong Many Few
Sensyu M.26 12 Intermediate Medium Medium Few
Gifu 
(Hida) 
Kotaro M.26 7 Slightly spreading Slightly strong Slightly many Medium
Fuji M.26 17 Spreading Strong Medium Few
Fukuoka 
(Yukuhashi) 
Kotaro M.9 7 Intermediate Strong Many Many
Fuji M.26 15 Intermediate Strong Medium Many
Kotaro (20) r 6.5 − − − −
Avearge Jonagold (6) r 17.8 − − − −
Fuji (14) r 14.7 − − − −
z See Table 1 for the evaluation of each trait.
y Tree age in 1997.
x Classified into three classes: Upright (standard cultivar: Orin); Intermediate (Tsugaru, Starking Delicious); Spreading (Golden Delicious).
w Classified into three classes: Weak (standard cultivar: Jonathan); Medium (Starking Delicious); Strong (Fuji, Mutsu).
v Classified into three classes: Few (standard cultivar: Sensyu); Medium (Fuji); Many (Golden Delicious).
u Classified into three classes: Few (standard cultivar: Starking Delicious); Medium (Tsugaru); Many (Golden Delicious).
t Data of 1997.
s Intermediate between upright and spreading.
r Number of locations data were averaged.
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Table 3.  (Continued) z.
Location (City or town) Cultivar Leafing date Date of full bloom Date of harvest Preharvest drop y Productivity
Hokkaido (Sapporo)
Kotaro Apr. 29 Jun. 3 Nov. 10 Absent High
Fuji Apr. 28 Jun. 1 Nov. 10 Absent High
Hokkaido (Naganuma)
Kotaro Apr. 30 Jun. 7 Oct. 31 Absent −
Hacnine x Apr. 27 Jun. 5 Oct. 27 Absent −
Aomori (Kuroishi)
Kotaro Apr. 17 May. 20 Oct. 20 − −
Fuji Apr. 13 May. 18 Nov. 12 − −
Iwate (Morioka)
Kotaro Apr. 20 May. 23 Oct. 28 Absent - Few Medium
Jonagold Apr. 14 May. 20 Oct. 28 Absent - Few High
Fuji Apr. 15 May. 19 Nov. 11 Absent - Few Medium
Iwate (Kitakami)
Kotaro Apr. 14 May. 17 Oct. 14 Medium Low
Fuji Apr. 9 May. 16 Nov. 17 Few Medium
Miyagi (Natori)
Kotaro Apr. 4 May. 14 Oct. 23 Absent High
Jonagold Mar. 28 May. 7 Oct. 20 Absent High
Fuji Mar. 30 May. 9 Nov. 23 Absent High
Akita (Yokote)
Kotaro Apr. 14 May. 18 Oct. 21 Absent - Few Medium
Fuji Apr. 11 May. 14 Nov. 12 Absent - Few −
Akita (Kazuno)
Kotaro Apr. 21 May. 22 Oct. 19 Absent High
Jonagold Apr. 16 May. 21 Oct. 21 Absent High
Fuji Apr. 17 May. 21 Nov. 13 Absent Medium
Yamagata (Sagae)
Kotaro Apr. 8 May. 13 Oct. 17 Absent - Few −
Jonagold Apr. 3 May. 10 Oct. 8 Absent - Few −
Fukushima (Fukushima)
Kotaro Mar. 31 May. 6 Oct. 21 Absent Medium
Jonagold Mar. 27 May. 2 Oct. 14 Medium Medium
Fukushima (Aizubange)
Kotaro Apr. 10 May. 13 Oct. 24 Absent −
Jonagold Mar. 31 May. 9 Oct. 18 Few −
Fuji Apr. 5 May. 11 Nov. 21 Absent −
Ibaraki x (Daigo)
Kotaro Mar. 28 Apr. 28 Oct. 7 Absent −
Fuji Mar. 28 Apr. 25 Nov. 4 Absent −
Tochigi (Utsunomiya)
Kotaro Apr. 3 May. 4 Oct. 9 Absent - Few −
Fuji Apr. 2 May. 3 Nov. 15 Absent −
Gunma (Numata)
Kotaro Apr. 3 May. 8 Oct. 21 Few Medium
Fuji Apr. 3 May. 6 Nov. 13 Few High
Nagano (Suzaka)
Kotaro Apr. 13 May. 12 Oct. 18 Absent - Few Medium
Fuji Apr. 8 May. 8 Nov. 15 Absent - Few High
Nagano (Shimoina)
Kotaro Apr. 2 May. 5 Oct. 18 Few −
Starking Delicious Mar. 31 May. 4 Sep. 28 Many −
Toyama (Uozu)
Kotaro Mar. 27 Apr. 31 Oct. 11 Few High
Yoko Mar. 27 Apr. 28 Oct. 9 Absent - Few Medium
Ishikawa (Kanazawa)
Kotaro Mar. 28 May. 6 Oct. 12 Absent High
Sensyu Mar. 21 May. 2 Sep. 25 Absent Medium
Gifu (Hida) 
Kotaro Apr. 11 May. 14 Oct. 14 Absent - Few −
Fuji Apr. 10 May. 12 Nov. 17 Few Medium
Fukuoka (Yukuhashi) 
Kotaro Mar. 31 Apr. 27 Oct. 4 Few Medium
Fuji Mar. 26 Apr. 25 Nov. 9 Few Medium
Avearge
Kotaro (20) w Apr. 9 May. 13 Oct. 18 − −
Jonagold (6) w Apr. 4 May. 11 Oct. 18 − −
Fuji (14) w Apr. 8 May. 11 Nov. 14 − −
z See Table 1 for the evaluation of each trait.
y Classified into three classes: Few (standard cultivars: Fuji, Sansa); Medium (Jonathan, Sensyu, Starking Delicious); Many (Toko, Tsugaru).
x Data of 1997.
w Number of locations data were averaged.
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Table 4. Resistance of‘Kotaro’to Alternaria leaf spot and scab.
Experiment station Disease Cultivar
Field determination z Inoculation test y
Ratio of infected  
leaves (%)
Disease severity  
index (0-100)
Ratio of infected  
leaves (%)
Disease severity  
index (0-100) or  
disease severity
Aomori Apple Exp. Stn. Alternaria leaf spot
Kotaro 6.9 1.2 x 33.3 7.8 x
Tsugaru 3.6 0.6 0 0
Fuji 22.2 3.9 53.3 20.0
Starking Delicious 62.8 15.1 100 65.6
Hokkaido Central Agr. Exp. Stn. Scab
Kotaro 40.1 18.1 w − ＋ v
Sansa 0 0 − ±
Tsugaru 25.5 11.3 − ＋
z Average of 1994 -1996.
y Data taken in 1996.
x Disease severity index of Alternaria leaf spot: Σ (Index of infection×Number of infected leaves)/ (6×Number of determined or tested leaves)×100. 
 Indices of infection classified by the number of sporulating lesions per leaf: 0, no visible symptoms; 1, 1-5 lesions; 2, 6-10 lesions; 3, 11-30 lesions; 4, 31-50
 lesions; 5, over 51 lesions; 6, high incidence of disease with defoliation.
w Disease severity index of scab: Σ (Index of infection×Number of infected leaves)/ (3×Number of tested leaves)×100. 
 Indices of infection classified by the ratio of sporulating area per leaf: 0, no visible symptoms; 1, 1-25% ; 2, 26-50% ; 3, 51 -100% .





こうあ部裂果は 20 場所のうち 7 場所で発生が認めら



















ところが 10 場所，「中」が 8 場所で，甘酸適和で食味良
好と評価するところが多かった．
日持ち性に関しては東北地方以北の道県において冷蔵






















摘果時の着果基準を 5 頂芽に 1 果とし，初期肥大の良好
な幼果を残すと，平均果重が 270g 以上で品質の良い果
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Table 5. Fruit characteristics of‘Kotaro’compared with‘Sensyu’,‘Starking Delicious’, ‘Jonagold’,‘Hacnine’,
















Kotaro M.26 215 Round Good Deep red 0408 Few at stem cavity
Fuji M.26 209 Round Good Deep red 0408 Few at stem cavity
Hokkaido 
(Naganuma)
Kotaro M.26 176 Round - Oblong Moderately good Deep red 0408 Few at stem cavity
Hacnine y M.26 334 − − − − −
Aomori 
(Kuroishi)
Kotaro M.26EMLA 308 Round Good Strong red 0414 - 0415 Few on cheeks
Fuji M.26EMLA 336 Round Medium − − Absent
Iwate 
(Morioka)
Kotaro M.26EMLA 235 Round Good Deep red 0408 Few at stem cavity
Jonagold M.26 305 Round - Cylindrical Good Deep red 0408 Absent
Fuji M.26 328 Round Good Strong red 0415 Absent
Iwate 
(Kitakami)
Kotaro M.26EMLA 226 Round Medium Strong red 0415 Few at stem cavity
Fuji M.26 354 Oblate Good Strong red 0114 Few on whole skin
Miyagi 
(Natori)
Kotaro M.9 (-) 231 Oblate Good Strong red 0415 Few at stem cavity
Jonagold M.26 356 Round Medium Deep reddish brown 0708 Absent
Fuji M.26 311 Round Good Deep reddish brown 0709 Few at stem cavity
Akita 
(Yokote)
Kotaro M.26/Marubakaido 242 Round Medium Strong - Deep red 0114 - 0409 Few at stem cavity
Fuji M.26 331 Round Good Deep reddish brown - Strong red 0708 - 0415 Few at stem cavity
Akita 
(Kazuno)
Kotaro Marubakaido 195 Oblong Good − − Few at stem cavity
Jonagold M.26 372 Oblate - Round Good − − Few at stem cavity
Fuji M.26 280 Round Medium − − Few on cheeks
Yamagata 
(Sagae)
Kotaro M.26EMLA 293 Round - Oblong Medium Deep red 0408 - 0409 Absent
Jonagold M.26 383 Round Medium Deep red 0409 Few at stem cavity
Fukushima 
(Fukushima)
Kotaro M.26 298 Oblong Medium Deep reddish brown 0708 Few at stem cavity
Jonagold M.26 390 Round Good Vivid red 0407 Absent
Fukushima 
(Aizubange)
Kotaro Marubakaido 351 Oblong - Cylindrical Medium − − Absent
Jonagold M.26 368 Round Good − − Few around calyx end
Fuji Marubakaido 382 Round Good − − Absent
Ibaraki y 
(Daigo)
Kotaro M.26 292 Oblong Medium − − Few at stem cavity
Fuji Marubakaido 360 Round Good − − Few on whole skin
Tochigi 
(Utsunomiya)
Kotaro M.26 222 Oblate - Round Good − − Few at stem cavity
Fuji M.26 310 Oblong Good − − Few at stem cavity
Gunma 
(Numata)
Kotaro M.26 255 Oblate - Round Good − − Few on whole skin
Fuji M.26 330 Round Good − − Few at stem cavity
Nagano 
(Suzaka)
Kotaro M.26EMLA 300 Oblong Good Deep red 0409 Few at stem cavity
Fuji M.26EMLA 349 Round Good Deep reddish brown 0709 Absent
Nagano 
(Shimoina)
Kotaro M.26 294 Oblong Medium Deep red 0408 Few on whole skin
Starking Delicious M. 9 264 Oblong Good Dark red 0110 Absent
Toyama 
(Uozu)
Kotaro Marubakaido 347 Cylindrical Good Deep red 0409 Few at stem cavity
Yoko Marubakaido 326 Round Good Deep red - Deep reddish brown 0409 - 0709 Many around calyx end
Ishikawa 
(Kanazawa)
Kotaro M.26EMLA/Seedling 290 Round Good Vivid red 0407 Few at stem cavity
Sensyu M.26 287 Round - Conic Good Strong - Deep red 0114 - 0408 Absent
Gifu 
(Hida) 
Kotaro M.26 248 Oblong - Conic Good Vivid - Strong red 0407 - 0415 Few on cheeks
Fuji M.26 352 Round Medium Deep reddish brown 0708 Medium at stem cavity and on cheeks
Fukuoka 
(Yukuhashi) 
Kotaro M.9 235 Round Medium Strong red 0414 Few around calyx end
Fuji M.26 245 Round Medium Deep reddish brown 0708 Medium on whole skin
Avearge
Kotaro (20) x 263 − − − − −
Jonagold (6) x 362 − − − − −
Fuji (14) x 320 − − − − −
z See Table 1 for the evaluation of each trait.
y Data of 1997.
x Number of locations data were averaged.
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Kotaro Good Weak − Absent 18.2 16.0 0.48 Good − −
Fuji Medium Absent − Absent 17.5 13.9 0.52 Fairly good − −
Hokkaido 
(Naganuma)
Kotaro Fairly good Weak − Absent 18.5 14.8 0.41 Medium 60< 21
Hacnine y − − − Absent 13.5 14.2 0.60 − − −
Aomori 
(Kuroishi)
Kotaro Medium Absent − Absent 19.1 15.7 0.43 Medium 145 −
Fuji Medium − − Absent 15.5 13.8 0.34 Fairly good − −
Iwate 
(Morioka)
Kotaro Good Absent Few (2%)  x Absent 19.7 14.7 0.39 Good 80 28
Jonagold Good Strong Absent Absent 15.3 13.7 0.55 Good 60 20
Fuji Medium Absent Absent Absent 15.9 14.3 0.38 Good 120 60
Iwate 
(Kitakami)
Kotaro Medium − − Absent 18.3 15.4 0.40 Medium − −
Fuji Medium − − Absent 15.3 15.9 0.39 Medium − −
Miyagi 
(Natori)
Kotaro Medium Absent Few Absent 17.1 13.8 0.36 Medium − −
Jonagold Good Strong − Absent 14.0 13.5 0.46 Medium − −
Fuji Good Absent − Absent 16.0 15.2 0.39 Good − −
Akita 
(Yokote)
Kotaro Medium Absent − Absent 18.5 15.9 0.33 Medium 70< −
Fuji Medium Absent − Absent 15.2 15.2 0.41 Good − −
Akita 
(Kazuno)
Kotaro Good Absent − Absent 17.9 13.2 0.43 Good − −
Jonagold Good Moderate − Absent 14.0 14.3 0.64 Good − −
Fuji Good Absent − Absent 15.3 14.3 0.44 Good − −
Yamagata 
(Sagae)
Kotaro Medium − − Absent 17.1 15.8 0.43 Fairly good − −
Jonagold Fairly good − − Absent 13.6 15.1 0.52 Fairly good − −
Fukushima 
(Fukushima)
Kotaro Medium − Many (22%)  y Absent 15.2 14.2 0.31 Medium − 21
Jonagold Medium − − Few 13.1 13.7 0.49 Medium − −
Fukushima 
(Aizubange)
Kotaro − − Few Few 14.5 13.8 0.31 − − −
Jonagold − − − Absent 13.6 14.0 0.44 − − −
Fuji − − − Absent 14.2 14.4 0.34 − − −
Ibaraki y 
(Daigo)
Kotaro − Absent − Absent 15.2 12.7 0.27 − − 20
Fuji − Absent − Absent 14.6 14.8 0.37 − − 60
Tochigi 
(Utsunomiya)
Kotaro Fairly good − Medium Absent 12.7 14.3 0.39 Medium − −
Fuji Good − − Absent 10.9 14.3 0.42 Good − −
Gunma 
(Numata)
Kotaro Good Weak − Absent 14.9 13.9 0.34 Good − −
Fuji Good Weak − Absent 13.7 14.4 0.38 Good − −
Nagano 
(Suzaka)
Kotaro Good − Medium Absent 16.6 16.2 0.33 Good − −
Fuji Good − − Absent 15.2 16.3 0.41 Good − −
Nagano 
(Shimoina)
Kotaro Medium − − Absent 14.9 14.1 0.37 Good − −
Starking Delicious Good − − Absent 14.4 12.7 0.22 Good − −
Toyama 
(Uozu)
Kotaro Good Weak − Few 15.1 15.2 0.30 Good − 15
Yoko Good Weak − Absent 14.0 14.2 0.35 Medium − 20
Ishikawa 
(Kanazawa)
Kotaro Good Weak Few Absent 15.6 13.4 0.34 Good − 14
Sensyu Medium Moderate Absent Absent 10.7 12.6 0.33 Good − 14
Gifu 
(Hida) 
Kotaro Medium − − Absent 15.1 14.0 0.32 Medium − −
Fuji Medium − − Absent 14.1 14.7 0.39 Good − −
Fukuoka 
(Yukuhashi) 
Kotaro Medium Moderate − Absent 16.3 12.8 0.31 Good 30< 17
Fuji Medium Weak − Absent 15.3 11.5 0.32 Good − 30<
Average
Kotaro (20) w − − − 16.5 14.5 0.36 − 77< 19
Jonagold (6) w − − − 13.9 14.1 0.52 − − −
Fuji (14) w − − − 14.9 14.5 0.39 − − −
z See Table 1 for the evaluation of each trait.
y Data of 1997.
x Data of 1996.
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